An estimated 2 million women living in countries with limited resources currently have vesico-vaginal, recto-vaginal, or mixed types of fistulae because of the necrosis that occurs with obstructed labor. We evaluated factors readily assessed by the examining practitioner in a consecutive case series of surgical repairs of obstetrical fistulae, for the ability of those factors to stand as a prognostic guide, in a clinical score. Objectives: To identify the predictors of surgical repair outcomes and establish a Score combining these different determinants to facilitate the care of obstetric fistula. Methods: We conducted a multicentric prospective study between 2011 and 2014 in Democratic Republic of the Congo (DRC). Outcomes: We measured 3 months post-surgery in a series of 483 patients with obstetrical fistula repaired by the same surgeon included closure and failure appreciated by dye test. Multivariable generalized estimating equation models were used to generate adjusted odd ratios (OR) and 95% confidence intervals (CIs). The scores ranging from 3 to 14 were established from the outcomes determinants identified. Results: In total, 483 women were enrolled, and 390 cases were at their first surgery and were included in the obstetric fistula (OF) prognosis score and classification. Their mean age was 35 years at the time of the surgery and 25 years at the onset of OF. In 28.6%, the fistula patient was primigravida. Mean duration between onset of the fistula and surgical treatment was 8 years. In 24%, the fistula patients lived separated from their partners. Overall closure rate of the fistulas was 85.7%. Severe vaginal fibrosis (p < 0.01), big fistula size (<0.01), small distance from fistula to external urethral meatus (<0.01) and prior surgery (p < 0.48) predicted failed fistula closure. A clinical score ranging from 3 to 14 points is a prognostic score with a range of 1 to 4 for the distance between the fistula and the external meatus and the size, and a scale of 1 to 6 for fibrosis. 
Introduction
Vesico-vaginal fistula (VVF) is an abnormal communication between the vagina and the bladder. It can have traumatic, accidental, carcinomatous, radic and obstetric causes. The latter accounts for more than 90% of the cases [1] [2] [3] [4] .
The obstetric FVV is due to uncorrected obstructed labor in time [5] [6] . The direct consequences of this situation include urinary and/or fecal incontinence in cases where the rectum is involved. Rectovaginal fistulas (RVFs) also occur because of unrepaired perineal lacerations. Additional complications of obstructed labor may include uterine rupture, amenorrhea and secondary infertility, and foot drop [7] .
It is estimated that over 2 million women in countries with limited resources living with vesico-vaginal fistula (VVF) or recto vaginal (RVF), first as a result of prolonged obstructed labor [4] .
It should be noted that in the DRC, obstetric fistula is a real public health problem. The annual incidence has been estimated at about 7000 cases and an average of 400 cases are repaired per year, with the support of the various partners of the Government [8] .
The treatment of obstetric fistula is essentially surgical and its cure rate varies between 80% and 90% in the hands of the experienced surgeon [9] .
This treatment depends on the complexity of the case, which is often appreciated by the different classifications. These different classifications take into account the anatomy and quality of the tissues appreciated by the degree of fibrosis and the size of the fistula. These elements are very subjective and sometimes confuse the surgeon: A large fistula from the neck of the bladder to the cervix can be considered supra-urethral for one surgeon and supra-cervical for the other. The same fistula can be considered complex by a less experienced surgeon and simple one by a more experienced one. These different classifications do not have the same definitions, thus making the comparison of the different results very difficult [10] .
To overcome these difficulties, we have initiated this work, the objectives of which are to identify the epidemiological profile of women with obstetric fistula, identify the determinants of the success of surgical repair and establish a Score combining these different determinants to facilitate the care of these women victims of obstetric fistula.
Materials and Methods
All the women seeking fistula repair services between January 2011 and December 2014 were recruited for this prospective cohort study at five sites in the Democratic Republic of the Congo (DRC), including two sites in the south of DRC, the former Katanga province (Kabongo and Kolwesi), two sites in the center of the country in the former Eastern Kasai province (Lodja and Kole) and one site in the capital city Kinshasa. These centers, except the Biamba Marie Mutombo Hospital in Kinshasa, benefited from visits by the surgical team in outreach.
We looked at demographic variables such as the age of the patient, parity, provenance, level of education, marital status and qualification of the birth attendant (Table 1) .
Clinical data include characteristics of obstetric fistula such as size, distance between the lower fistula border and the external urethral meatus portal, fibrosis, anterior repair and fistula type ( Table 2) .
The fistula size and distance from fistula to urethral meatus were expressed in centimeters (cm).
The size was classified in 1 -2 cm, 3 -4 cm and more than 4 cm, while the distance from the lower edge of the fistula to the external orifice of the urethral meatus was classified as 1 -2 cm, 3 cm and more than 3 cm, the reference being the bladder sphincter located at 3 cm from the external orifice of the urethral meatus in woman.
Fibrosis expresses the degree of tissue rigidity appreciated by the clinician or anatomopathology and is expressed in mild, moderate and severe as the case may be. Patients with mild fibrosis have soft tissues, those with moderate fibrosis have mild mobility, and those with severe fibrosis have rigid tissues that are difficult to mobilize.
Factors noted at the time of the pre-surgical evaluation that were statistically independent among the case series of 483 distinct patients were degree of fibrosis, size of the fistula, distance of the fistula from the urethral opening and prior surgery intended to repair the obstetrical fistula. Since prior surgery is expressed in clinic by fibrosis level, this variable was not used in this score to facilitate the understanding. So, we are going to consider only the patients who underwent the first surgery performed by the one surgeon in this score to avoid confusion bias (n = 390).
Degree of fibrosis categorized prior to surgery was confirmed (r = 0.97) by biopsy specimens obtained during surgery (n = 118 patients).
The margin for observing an effect of the fistula upon ultimate function of the urethral sphincter was at 3 cm. All patients whose fistula was 2 cm or fewer from the urethral opening had a physiological compromise of the urethral sphincter.
The number (n = 5) of patients with vaginal-rectal fistula or with both a vesicovaginal and recto-vaginal fistula, i.e., "mixed" obstetric fistulae, (n = 8) was too small to be included in this study. A larger number of cases of recto-vaginal fistula and of mixed obstetric fistulae will be needed to exam effects of, for example, fistula distance from the anal sphincter upon fecal continence and mixed fistula on success of obtaining urethral continence. ward speculum. In the case of severe vaginal stenosis, one or two discharge incisions were sometimes necessary. An incision around the fistula, followed by a large dissection under hemostasis control, allowed the vaginal wall to be separated from the bladder wall to allow the bladder to suture without tension (a necessary condition for healing).
The bladder was closed in two planes, the first in separate points with vicryl 2 -0 followed by an overlaying vicryl 3 -0 and the vagina with vicryl 2 -0. For pa-ra cervical localization, the ureters were identified and catheterized before surgery. A bladder foley catheter was left in place for 10 to 14 days depending on the complexity of the case. Patients were encouraged to drink enough after surgery. Patients were evaluated at discharge from the hospital, 2 weeks and three months later. This evaluation consisted to test with dye test if the fistula was closed or not. At the third month control, patients were classified according to whether the fistula was closed and dry, closed and not dry (residual incontinence) and not closed (failure). Closed means no fistula opening upon surgeon physical examination; if doubt, dye test was performed and dry means woman is continent for urine upon injection of methylene blue in the bladder (dye test).
Statistical analysis by Epi Info allowed us to combine the different characteristics of the fistula to have a clinical score that can help the clinician establish the prognosis score for the success of surgical repair (Appendix : Table S1 ).
From the Epi info analysis, the scale of the different fistula characteristics in fistula outcome repair was established. Each fistula characteristic was associated with the score ant the total score helped us to get the prognosis score which will help practitioners to make good decision for their patients.
A score ranging from 3 to 14 points is a prognostic score with a range of 1 to 4 for the distance between the fistula and the urethral meatus and the size, and a scale of 1 to 6 for fibrosis (Appendix Table) .
From the adjusted OR, distance was coted: more than 3cm= 1, 3 cm = 2 and less than 3 cm = 4. Size was coted: 0 -2cm = 1, 3 -4 cm = 2 and more than 4 cm = 4 and for the fibrosis: mild = 1, moderate = 3 and severe = 6.
Results
In this study with 483 obstetric fistulae patients, 470 cases were vesico-vaginal fistulae, 97.3% and 13 mixed vesico-vaginal and recto-vaginal fistula blisters, or 2.7% (Figure 1 ). Of these 470 FVVs, 403 fistulas were closed (85.7%) and 67 were reported as failure (14.3%). Of 13 mixed fistulas, 8 were closed (61.5%) and 5 (38.5%) were reported as failure.
At the time of surgery, the average age of our patients was 35 years (Table 1 ) ranging between 16 and 76 years. The average age of entry into marriage was 18 years with the variation ranging from 13 to 46 years and fistula appeared in these patients at the mean age of 25 years with the variation ranging from 14 to 50 years, the mean life with fistula was 8 years with variations between 4 months to 61 years. The average duration of the index delivery labor that resulted in the formation of the obstetric fistula was 3 days with variations from 12 to 5 days. One-third of these women were illiterate, 61.5% were married. The average parity of these women at the time of surgery was 4 children, range 1 and 11.
Married women accounted for 61% of cases and single women 26%. Most deliveries during fistula occurred by a health worker, 27.5% by a nurse and 61.7% by a physician. It should be noted that 10.8% of deliveries were provided by a traditional birth attendant. The analysis showed the influence of different anatomic fistula characteristics in the post-surgical repair outcome. Severe fibrosis, big size, small distance the urethral meatus and the previous surgery were associated with poor outcome after fistula surgical repair (Table 2) .
Multivariate analysis revealed four factors influencing the success of obstetric fistula surgery: vaginal fibrosis (p < 0.001), fistula size (p < 0.001), distance between its lower edge and the external urethral meatus (p < 0.01) and the antecedent of fistula surgery (p = 0.048).
The overall success after surgical repair of obstetric fistula was 85.1% with a residual incontinence rate of 2.5% and a failure rate of 14.9% (Table 3) .
This rate is higher in the case of mild fibrosis (97.6%), the fistula size of one to two centimeters (95%) and a distance greater than 3 centimeters (91.5%).
This score showed that if the total is 3 to 5, it is a simple fistula or type I, the healing prognosis is better, greater than 90%. If the total is between 6 and 8, it is type 2 or complicated fistula, a prognosis is good and the cure rate is between 50 and 90% and if the score is greater than 8, type 3 or complex fistula, the fistula had the poor prognosis and the rate OF healing is less than 50%.
Discussion
In our series of 483 patients, 2.7% of the patients had mixed fistulas combining vesico-vaginal fistula with recto-vaginal fistula. This rate varies between 2.2% and 4% according to authors throughout the world [5] [7] [11] . The average age at the time of surgery is 35 years (16 -76 years) in our series. The age observed in our series is close to that found by Yeakey and al. [12] in Malawi, Tegbeu [13] in Cameroon (37 years old) and Arshad [14] in Tunisia (35.5 years old). However, this age varies between 25 and 30 years for most authors around the world [4] [6] [9] [15] . This age depends on the availability of surgeons in the area. The average age at onset of fistula was 25 years and the average length of time our patients had fistula was 8 years (4 months to 61 years) due to lack of availability of surgeons, 2 to 4 years for most authors around the world [5] [7] [9] [16] except Tegbeu who found 8.5 years in Cameroon. The duration of the index delivery labor that resulted in the formation of the obstetric fistula was 3 days as most authors have also noted in their series [9] [16] [17] . The average parity of these patients was 4 children per woman. This parity is superior to that found by Barone in his study on 5 sites in 4 countries [2] , the difference being due to the fact that in our series 61.5% of women still remained in their marriages despite the presence of fistula and had the children before their repair.
Multivariate linear regression showed that fibrosis, size of the fistula, distance from the lower edge of the fistula to the external urethral orifice, and previous surgery were as the determinants of obstetric fistula healing (Table 2) . Among these determinants, fibrosis and urethral involvement have been identified by other authors [4] [9] [18] , although some authors such as Barone [4] and Browing [19] do not recognize the importance of fistula size among the determinants of the success of the cure, however they agree on the size of the bladder, consequence of the size of the latter as an important element in this cure.
Multivariate analysis resulted in the development of this score, which can en-able us to orient patients according to the level of competence of the surgeons by classifying them into simple, complicated and complex fistulas according to the severity of the determinants involved. Since the anterior repair acts via fibrosis, it has been eliminated from this score to facilitate understanding.
Due to the lack of a standard classification that is never unanimous among the different surgeons, our results may help surgeons to make decisions about the skill level needed to repair individual patients as well as to communicate adequately to patients with fistula about the possibility of a failed repair given the characteristic of their fistula. They also provide evidence to support inclusion of certain fistula characteristics, particularly vaginal scarring, distance from fistula to urethral meatus and fistula size in prognostic classification systems. This prognosis score allows the combination of these different determinants to assess the chances of success.
Additional cohort studies that are adequately powered to test hypotheses of effect modification are warranted to confirm whether this prognosis score is indeed beneficial for certain patient populations and surgeons. 
